WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

International application published under the patent cooperation treaty (pct) . 



(51) International Patent Classification 6 : 

A01N 63/00, 65/00, 43/04, A61K 31/70 



Al 



(11) International Publication Number: WO 98/35562 

(43) International Publication Date: 20 August 1998 (20.08.98) 



(21) International Application Number: PCT/US98/02414 

(22) International Filing Date: 13 February 1998 (13.02.98) 



(30) Priority Data: 

60/038,194 
9705460.5 



1 4 February 1 997 ( 1 4.02.97) US 
17 March 1997 (17.03.97) GB 



(71) Applicant (for all designated States except US): MERCK & 

CO., INC. [US/US]; 126 East Lincoln Avenue, Rahway, NJ 
07065 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): VOLK1N, David, B. 
[US/US3; 126 East Lincoln Avenue, Rahway, NJ 07065 
(US). EVANS, Robert, K. [US/US]; 126 East Lincoln 
Avenue, Rahway, NJ 07065 (US). ULMER, Jeffrey, B. 
[CA/USJ; 126 East Lincoln Avenue, Rahway, NJ 07065 
(US). CAULFIELD, Michael, J. [US/US]; 126 East Lincoln 
Avenue, Rahway, NJ 07065 (US). 

(74) Common Representative: MERCK & CO., INC.; 126 East 
Lincoln Avenue, Rahway, NJ 07065 (US). 



(81) Designated States: AL, AM, AU, AZ, BA, BB, BG, BR, BY, 
CA, CN, CU, CZ, EE, GE, GW, HU, ID, IL, IS, JP, KG, 
KR, KZ, LC, LK. LR, LT, LV, MD, MG, MK f MN, MX, 
NO, NZ, PL, RO, RU, SG, SI, SK, SL. TJ, TM, TO, TT, 
UA, US, UZ, VN, YU, ARIPO patent (GH, GM, KE, LS, 
MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, 
DE, DK. ES, FI. FR, GB f GR, IE, IT, LU, MC, NL, PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM. GA, GN, ML, 
MR, NE, SN, TD, TG). 



Published 

Wirt international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: POLYNUCLEOTIDE VACCINE FORMULATIONS 



(57) Abstract 

The present invention relates to a novel vaccine formulation comprising nucleic acid molecules and a mineral-based adjuvant provided 
in a biologically effective concentration so as to improve induction of an immune response subsequent to vaccination which correlates to 
expression of one or more specific antigens encoded by the nucleic acid molecule. 
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WHAT IS CLAIMED IS: 

1. A pharmaceutical formulation, comprising: 

(a) a mineral-based, negatively charged adjuvant; 

5 and, 

(b) a polynucleotide vaccine encoding at least one 
antigen, such that introduction of said formulation into a vertebrate host 
results in expression of a biologically effective amount of said antigen or 
antigens so as to induce a prophylactic or therapeutic immune response. 

10 

2. A pharmaceutical formulation of claim 1 wherein 
said mineral adjuvant is an aluminum phosphate-based adjuvant. 

3. A pharmaceutical formulation of claim 2 wherein the 
15 molar P0 4 /A1 ratio of said aluminum phosphate-based adjuvant does not 

substantially bind to nucleic acid molecules. 

4. A pharmaceutical formulation of claim 3 wherein 
said molar P0 4 /A1 ratio is about 0.9. 

20 

5. A pharmaceutical formulation of claim 3 wherein 
said aluminum-phosphate based adjuvant is Adju-Phos®. 

6. A pharmaceutical formulation of claim 4 wherein 
25 said aluminum-phosphate based adjuvant is Adju-Phos®. 

7. A pharmaceutical formulation of claim 5 wherein 
said polynucleotide vaccine expresses said antigen or antigens so as to 
induce a prophylactic or therapeutic immune response against a disease 

30 or disorder selected from the group consisting of human 

immunodeficiency virus, herpes simplex virus, human influenza, 
hepatitis A, hepatitis B, hepatitis C, human papilloma virus, 
tuberculosis, tumor growth, autoimmune disorders and allergies. 

35 
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8. A pharmaceutical formulation of claim 6 wherein 
said polynucleotide vaccine expresses said antigen or antigens so as to 
induce a prophylactic or therapeutic immune response against a disease 
or disorder selected from the group consisting of human 

5 immunodeficiency virus, herpes simplex virus, human influenza, 
hepatitis A, hepatitis B, hepatitis C, human papilloma virus, 
tuberculosis, tumor growth, autoimmune disorders and allergies. 

9. A pharmaceutical formulation of claim 5 wherein 
10 said polynucleotide vaccine expresses said antigen or antigens so as to 

induce a prophylactic or therapeutic immune response against a 
veterinary disease or disorder selected from the group consisting of 
rabies, distemper, foot and mouth disease, anthrax, bovine herpes 
simplex and bovine tuberculosis. 

15 

10. A pharmaceutical formulation of claim 6 wherein 
said polynucleotide vaccine expresses said antigen or antigens so as to 
induce a prophylactic or therapeutic immune response against a 
veterinary disease or disorder selected from the group consisting of 

20 rabies, distemper, foot and mouth disease, anthrax, bovine herpes 
simplex and bovine tuberculosis. 

11. A pharmaceutical formulation of claim 7 wherein 
said polynucleotide vaccine is a DNA plasmid. 

25 

12. A pharmaceutical formulation of claim 8 wherein 
said polynucleotide vaccine is a DNA plasmid. 

13. A pharmaceutical formulation of claim 9 wherein 
30 said polynucleotide vaccine is a DNA plasmid. 

14. A pharmaceutical formulation of claim 10 wherein 
said polynucleotide vaccine is a DNA plasmid. 

35 15. A method of inducing an immune response in an 

vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 3 into said vertebrate host. 
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16. A method of inducing an immune response in an 
vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 4 into said vertebrate host. 

5 17. A method of inducing an immune response in an 

vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 5 into said vertebrate host. 

18. A method of inducing an immune response in an 
10 vertebrate host which comprises introducing the pharmaceutical 

formulation of claim 6 into said vertebrate host. 

19. The method of claim 15 wherein introduction of 
said pharmaceutical formulation is introduced into said host as 

15 selected from the group consisting of parenteral, inhalation, and oral 
delivery. 

20. The method of claim 16 wherein introduction of 
said pharmaceutical formulation is introduced into said host as 

20 selected from the group consisting of parenteral, inhalation, and oral 
delivery. 

21. The method of claim 17 wherein introduction of said 
pharmaceutical formulation is introduced into said host as selected 

25 from the group consisting of parenteral, inhalation, and oral delivery. 

22. The method of claim 18 wherein introduction of said 
pharmaceutical formulation is introduced into said host as selected 
from the group consisting of parenteral, inhalation, and oral delivery. 

30 

23. The method of claim 19 wherein said method of 
introduction is intramuscular. 

24. The method of claim 20 wherein said method of 
35 introduction is intramuscular. 
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25. The method of claim 21 wherein said method of 
introduction is intramuscular. 

26. The method of claim 22 wherein said method of 
5 introduction is intramuscular. 

27. A pharmaceutical formulation of claim 1 wherein 
said mineral adjuvant is a calcium phosphate-based adjuvant. 

10 28. A pharmaceutical formulation of claim 27 wherein 

said polynucleotide vaccine expresses said antigen or antigens so as to 
induce a prophylactic or therapeutic immune response against a disease 
or disorder selected from the group consisting of human 
immunodeficiency virus, herpes simplex virus, human influenza, 

15 hepatitis A, hepatitis B, hepatitis C, human papilloma virus, 

tuberculosis, tumor growth, autoimmune disorders and allergies. 

29. A pharmaceutical formulation of claim 27 wherein 
said polynucleotide vaccine expresses said antigen or antigens so as to 
20 induce a prophylactic or therapeutic immune response against a 
veterinary disease or disorder selected from the group consisting of 
rabies, distemper, foot and mouth disease, anthrax, bovine herpes 
simplex and bovine tuberculosis. 

25 30. A pharmaceutical formulation of claim 28 wherein 

said polynucleotide vaccine is a DNA plasmid. 

31. A pharmaceutical formulation of claim 29 wherein 
said polynucleotide vaccine is a DNA plasmid. 

30 

32. A method of inducing an immune response in an 
vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 27 into said vertebrate host. 

35 33. A method of inducing an immune response in an 

vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 28 into said vertebrate host. 
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34. A method of inducing an immune response in an 
vertebrate host which comprises introducing the pharmaceutical 
formulation of claim 29 into said vertebrate host. 

35. The method of claim 32 wherein introduction of 
said pharmaceutical formulation is introduced into said host as 
selected from the group consisting of intramuscular, inhalation, and 
oral delivery. 

36. The method of claim 33 wherein introduction of 
said pharmaceutical formulation is introduced into said host as 
selected from the group consisting of intramuscular, inhalation, and 
oral delivery. 

37. The method of claim 34 wherein introduction of said 
pharmaceutical formulation is introduced into said host as selected 
from the group consisting of intramuscular, inhalation, and oral 
delivery. 

38. The method of claim 35 wherein said method of 
introduction is intramuscular. 

39. The method of claim 36 wherein said method of 
introduction is intramuscular. 

40. The method of claim 37 wherein said method of 
introduction is intramuscular. 
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